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rhim with a residual liquid (corresponding to some point on the surface
ac). This can occur only when 0 is at or above W, and it is evidently
not possible that the point 0 can be placed underneath as originally
supposed. It is indeed true that the proportion of the element Z in the
mixed crystals 0 and W is not the same; but we positively know that
in the crystals located at W this proportion has by definition the value z,
while in the crystals 0 it is certainly less than z, which it reaches as a
matter of fact only when solidification is complete and the solid solution
possesses the same composition as that represented for the alloy GGr.
This difference of the concentrations of the element Z adds therefore
additional weight to the deduction made regarding the position of curve
IM.

At any rate, for reasons entirely similar to those mentioned when
considering a true ternary diagram and depending upon the curvature
of the surface bd, it is clear that the projection LM of the segment IM
upon plane DBE will lie totally above curve/ within the area between this
last curve and curve e.

Similar considerations, which would be superfluous to repeat, will
locate the pseudo-liquidus curves HN and HN' in a path conjugate to
the one indicated for curves IM and LM respectively (see Sec. 35).

39. Therefore, even in the more complex case now examined, one.may
construct a "fictitious binary diagram" entirely like the one which was
obtained in the simpler preceding case (Fig. 7, and Sec. 36). The same
considerations made at that time can be repeated.

"Without entering into useless details or repeating similar reasons it
follows that analogous conclusions may also be reached for more complex
alloys containing three, four or even more elements, each one in a con-
stant percentage, together with the two fundamental elements iron and
carbon present in variable proportions. Naturally this remark is true
only when the fundamental conditions as to solubility and continuity
are taken as a necessary and essential basis. But as has repeatedly
been said, these always obtain in practice for the steels belonging to the
group to which we are limiting our study.

It is now timely to remark that the preceding discussion and its
accompanying sketches have visualized an idea cleverly enunciated and
verified by Guillet.1 He postulates the existence of "equivalent values"
for the various components entering into metallic alloys, especially
as regards the solid solutions and their decomposition products. In our
graphic representation, these "equivalents" would be defined as the quan-
tities of each of the half dozen or more component elements which cause

1 See Le"on Guillet "Les aciers spe"ciaux" (Paris, H. Dunod and E. Pinat) 2
volumes, and /'Etude indastrielle des alliages me'talliques" in one volume, by the
same author and publisher. The idea as applied to complex brasses has been ex-
pounded at length in Chemical and Metallurgical Engineering, Vol. 24, p. 117.